Changes in extracellular adenosine levels and population spike amplitude during graded hypoxia in the rat hippocampal slice.
Concentrations of adenosine and inosine in the incubation media of baths containing rat hippocampal slices were measured during graded hypoxia. Slices were exposed to atmospheres containing 95%, 71%, 48%, 24%, or 0% oxygen, with 5% CO2 and a balance of N2. Absorbance HPLC measurements were made with samples drawn from static tissue baths each containing four slices supported on a net at the interface between the medium and the atmosphere. Concentrations of adenosine and inosine were proportionate to the fractional oxygen content. They were significantly higher in atmospheres of 24% and 0% O2. Introducing a 95% N2/5% O2 atmosphere in place of 95% O2/5% CO2 resulted in a roughly 4-fold increase in the adenosine concentration in the bath. The adenosine transport blocker dipyridamole (200 microM), and the convulsant drug picrotoxinin (300 microM), had little effect on basal levels of adenosine measured at 95% O2 but significantly augmented the responses seen at 48%, 24% and 0% O2. Picrotoxinin, while increasing the adenosine concentration did not change the ratio of adenosine to inosine. In contrast, dipyridamole significantly increased the ratio of adenosine to inosine. Evoked population spikes were recorded from the CA1 layer. The population spike amplitude was depressed as the fractional oxygen content was reduced. It is concluded that adenosine regulation in the slice preparation is similar to that seen in the intact animal. In particular, the amounts of adenosine released into the incubation medium are related to oxygen availability.